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In order ·to· further ~xplore the. energy levels and interconversion. properties of. the·various nuclear-spin species.
of methane'. we ha;e·.·:measured th~ heat capacity .of samples containing controlled amounts of a spin conversion catalyst, oxygen. With approximately 0. 8% o 2 , th.e spin-species conversion is fast enough to allow measurements. of the equilibrium heat. capacity. Our results, which start at 0.4°K, are shown in Figure 1 . An anomalous peak near l°K 1s apparent. The time to reach. thermal equilibriu~ after each introduction of heat ranged from 20 to 40 min and was longest near 0.8°K. These long eq~ilibrition times reduce the ·, accuracy, of course, butJthere is no doubt abo4t the essential character of the results.
It was impractical to measure the heat capacity of pure methane below about 2.2°K. The time to reach spin-species equilibrium was impossibly long, but the heat release from conversion caused a rapid temperature drift. Above 2.2°K we were able to measure the non-equilibrium heat capacity for methane with no change in spin-species composition; these results are generally similar to those of earlier
Our results for the equilibrium heat capacity above 5.5°K
agree satisfactorily with those of Colwell, Gill, and Morrison 2 c same as in the gas. Tl1e heat capacity of oxygen calculated on this basis was subtracted from the experimental values to obtain equilibrium heat capacities of methane.
Recent experim~nts of other types have been interpreted on the·basis of energy separations of 1.69° and 2.05° for .the 4 level-crossing method, Gl~ttli, et al, and 1.66° and 2.5l~K for neutron scattering, Press and ~ollmar. O~r measurements were made with calorimetric techniques similar to those described by Finegold and Phillips. 6 Helium-3 was used for cooling below l°K. A full report of our measurements will be given later together with a discussion of various calculations and interpretation. 
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